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Metabolism  is  the  term  use         Lbe  the  sin  of  all 
the  physical  and  chemical  processes  by  whleh  one  etnele  11  v- 
ln  organised  substance  is  produced  and  ran     ed*  also  the 
transformation  by  which  energy  i»  made  available  for  the  use 
of  the  organism  (!)•  Raaal  netebollsm  as  defined  by  Sherman 
(S)  Is  the  rate  cf  energy  metabolism  of  the  body  when  at  eom- 
plete  rest  (both  mentally  a         Uy)  in  the  so-called 
"post  absorptive  state11  (11-      n   after  the  laat  intake  of 
food)  in  a  room  of  oomfortablc  temperature  and  when  the  body 
temperature  is  within  normal  ran.  i 

The  basal  notabolic  rate  of  Kansas  collage  women  has  bees 
studied  during  a  ten-year  poriod  as  part  of  the  fTorth  Central 
States  Cooperative  project  on  lbs  nutritional  3tatua  of  College 
Woaen.    o  seven  states  Included  in  this  study  were  Kansas* 
Nebraaka*  klahona*  Ohio*  Iowa*  Minnesota  ant  lUaeonsin.  This 

llective  group  of  workers  reported  significant     eronees 
aaonc  the  states  in  tho  deviations  from  the  normal  basal 
netabollo  rate  of  spec If ic  age  croups*  The  results  (9)  of  this 
study  have  showed  a  generally  lower  basal  netabollo  rato  for 
residents  in  warn  climates*  However*  little  correlator,  o 
be  found  between  basal  mot     a  rate  and  such  faotora  as 
pulse*  respiration*  ody  temperature*  outside  tempo      •, 


I 


tumidity  or  hours  of  sunshine*  During  five  ywk.ro  * 
subjects  were  used  but     u-individual  variation  tended  to 
mask  any  change  in  relet:       a  age  o:     -subject*  The 
factors  thus  investigated  were  considered  minor  In  relet: 
the  results  obtained  (  4  • 

It  was  sue,  anted  tr  Tonbors  La  project  that  one 
fee  ia ding  further  invest'  a  wa;?  t^e  effect  of  iodine 
on  the  cooperatively  low  basal  metabol'o  mto  (  f  college  women* 

The  purpose  of  this  study  was  to  determine  t.'.e  effect  of 
iodine  on  the  cooperatively  low  basal  metabolic  rate  of  a 
group  of  Kansas  oolloge  women* 

m 

Authorities  (5)  have  reported  that  Lavoaier  formally 
founded  the  seienee  of  nutrition*  by  stal    the  true  nature 
of  oxidation  within  and  without  the  body,  aeoordlng  to 
DuBois  (6),  La vols lor §  who  llv.     m  1743-1709*  not  only  die* 
covered  the  significance  of  oxygen  in  respiration*  but  l    <he 
aid       in*  a  fellow  worker*  successfully  constructs  an 
apparatus  which  measured  the  metabolic  rete  of  nan*  Lavoisier 
probably  was  the  first  to  understand  and  give  a  concrete*  ex- 
ample of  the  nature  of  oxldat     rou^h  his  demonstration  of 
the  increase  in  body  boat  production  oause d  by  food  oonsumptl 
exposure  to  coldt  and  aany  forms  of  exercise* 


Two  methods  iiavo  boon  usee1     '.etomlnlng  the  basal 
metabolic  ratet  (a)  tho  Uroct  method  determine-     neat 
exchange  and  (b)  tho  in  Uroct  raothod  datomlnod  tho  oxygon 
consumed  an ••!  tho  carbon  dioxide  produced  at  a  constant  roa» 
pirctury  q      .  Sherman  (2)  has  reported  tlxot  tho  respi- 
ratory quot         bo  oalouletod     .'.vidinf  tho  volume  of 
carbon  dioxide  eiven  off  in  reapira    by  tiie  volume  of 
oxygon  conaijno  . 

Volm    _  c_  :_  _   '■•■■  '  '■  •  .  •'   .•"'■'■*  ■  raapirul-  rv 

vi  t  1p«<  • 

Regnault  a    sleet  (7)  in  1049  published  a  description 
of  a  closed  oirouit  apparatua  f  r  lbs  measurerae;     Mm  o: 
ake  and  the  c  t  \rCt>  animals* 

The  general  principles  used  by  tliose  two  early  workers  are 
fou       i  pro     n?   closed  o         aretus.  It  was  not 
until  1688  that  Pettenkofor  and  Volt  (6)  constructed  a  reapi- 
ration  chamber  largo  enough  for  ma  . 

Atwator  (5),  studying  in  Romany,  began  work  in  the  year 
189B  on  n  calorimeter  for  rann.  Atwator,  at  this  timo»  was 
associated  wi:    m.  Together  they  completed  a  calorimeter 
for  man  in  1 

•  year  previously  In  1B&6,  Atwator*  while  workine  with 
Benedict,  built  too  respiration  cliambor         tag  energy 
Metabolism  in  man.  Lusk  (6),  an  asnooiate  of  Benedict,  ueed  a 
similar  but  smaller  apparatua  to  study  the  effects  of  food  and 
Interned iary  metabolism  on  the  processes  which  take  place  in  the 


human  body* 

s      Bppejrt  (6)»  reftlic     .•  importanoe  of  eoapleta 
muscular  reposet  built  a     >>le  opoj.     it  apparatus  which 
measured  tha  oxygo  dioxide  production  for 

ah  rt  intarvala  of  time* 

During  tho  tiaa  Ragnault  and  Raiset  wara  working  in  France* 
two  Canaan  soientlata  Bidder     ahaidt     eveloped  a  method 

calculating  tha  oxygen  intake  i     a  carbon  dioxide  a*» 
polled  during  aetaboliasu 

Bubner  (5)»     ng  hla  aaac     an  with  Carl  Voit*a  lab* 
oratory  in  lGO?t  waa  able  to  ahow  the  ralationahip  of  the  haat 
of  food  bumod  in  the  body  to  the  h«nt  of  that  burned  outside) 
the  body*  Atwater  (6)  furtharad  Kubnar*a  f '     8  and  com-  . 
platad  tha  values  for  haat     otion  in  num. 

DuBoia  (5)#  a  pupil  of  Luak»  made  auc       butions  aa 
atandarda  for     normal  basal  rietabolic  rata  of  raan»  Ha 
showed  that  tho  aetabolic  rata  depended  net  so  much  upon  tha 
body's  total  weight  aa  on  its  amount  of  cctive  protoplasmic 
tissue»       it  this  waa  diractly  related  t      surface  araa 
of  s  through  this  work  of  DuBoia  (6)  that  accu- 

rate measurements,  of  surface  araa  for  varioua  body  shapes 
have  baen  formulated*  DuBoia  ana  DuBoia  (2)  used  two  methods 
for  computing  t'  e  surface* 

(1)  from  a  aoriaa  of  nineteen  aaasurcmer 
farant  part  ,  he  surface  of  aaoi  part 

a  added  together  (linaar  fomulr. 
and  I   a  »h<    -       >rnula»  wh!     ay  derived 


aethenatioally  frcaa  the  dat.    all  available 
mena  reaents  or  ho  -     vurfaoe* 

Thue  fey  oonstruetinr  a  chart  for  surface  area*  DuBols  en- 
abled the  at  \6m  lotaboliam  to       tale  valua  wit 
practioally  no  nathotaatlcal  eoapui     »a* 

There  aro  nany  standards  for  basal  netaboli an  anon*, 
which  aro  tboae  eatnblished  by  Aub  and  DuBois  in  1917  using 
height  and  weight!  Harris  and  Bsno     n  1919  using  height , 
weight*  an'.  age|  Breyer  In  1981  using  weight  and  age  (two 
supplementary  formulae  wsre  baaed  on  sit ting  haight  and  tha 
circumference      ■  chest)*  a     ark  in  10152  ueln,  hai 

.  Tha  standards  of  Aub  and  DuBols  hava  baan  modi- 
fiod  by  Boothb?  ami  Mayo  Clinic  m%A   aro  at 

•'  present  time  used  by  many  invest!  a tormina  tha 

normal  basal  motabolio  rate*  These  last  Mentioned  workers 
constructed  nomogrema  for  estimating  the  surface  area  fresi 
height  and  weight* 

Jenkins  <8)  has  atatad  that  all  borderline       t- 
ful  oaaea  should  be  calculated  by  are  than  one  standard  and 
until  new  standards  can  be  proven  definitely  and  statiationlly 
superior  tha  rield  of  investigation  is  better  off  without  them* 

Many  studies  have  shown  normal  women  to  be  below  the 
standards  given  by  Barr's  and  Benedict  or  Aub  and  PuBoia* 
Such  possible  causes  hsve  been  investigated  as  the  state 
nutrition*  activity*  climate*  outside  teraporoturo*  humidity* 
hours  of  sunshine »  age*  body  temperature*  reapi.  .las 


Tilt  (9).  observing  68  girls  I       It  fra  17 
years  of  ago.  fo.     07  nveragod  9»9  per  cant  below  the 
Harris  and  Benedict  predictions  and  10.G  par  oont  below 

se  of  Aub  and  DuBola*  In        t  age  rang©*  KcKittrick 
(10)  reported  that  Mm  basal  metabolic  rates  of  vryomlng 
University  women  ware  3*19  p«r  cent  below  the  predicted 
standards  of  Aub~DuBole  ant   .   per  c       w  the  predicted 
Harrls-Senedict  standards*  Pittman  et  al*  (3)  reported  basal 
metabolism  dateminations  1  n  1170  college  women  f  r-  m  five 
mid-wootoro  states*  Tlv*  aces  ranged  from  17  to  24  years* 
elusive*  This  group  of  workers  stated  there  was  little  ev- 
denee  f  >r  correlati     basal  metabolism  with  e  1   dy  tern* 
per&t  ;ra#  outside  temperature*  humility,  hours  of  sunshir  , 
respiration*  or  pulne  mtej  however*  they  state       e 
lower  rates  f     .-stone  Kansas  r     lahmsa  women  as  com- 
pared with  n  rthem  states  nay  be  1  the  warmer 
cllraate* 

■  the  other  hand*  C<  ahiefelbusoh  (11)  attri* 

buted  the  lower  basal  metabolism  of  a  group  of    klahona  women 
to  a  prolonged  erioa  of  undernutrition*  Tilt  and  r altars 
(12)  observed  SO  normal  young  women  who  had  lived  in  Florida 
eight  years  or  longer*  A  comparison       avorege  basal 
metabolism  of      women  living  in     :da  wl     >se  from 

rthern  stntes  shows  a  deeidedly  lower  rate  for  Florida  women. 
Those  authr.ro  attributed  t.  o  lower  basal  metabolic  rate  to 


ollruito*  Ono  factor  t  can  considered  bjT  those 

workers  la  tho  affect  of  Iodine  on  Mm  oc«parativoly  low 
basal  rsetabollc  rate  of  college  «or<  . 

Una  la  an  ess©?  tit: 
thyroxln.  nacre  tod  by  the  t  •  Thla  gland  oonaleta 

of  numerous  lobulea  aeparatad  fro*  ona  another  by  connective 
tissue  partitions.  Bolf  (13)  states  t       tigroid  owea  lta 
function  to  the  honeone,  tnyrox.V  ♦    whie     *ne  la  an  ea- 
aentlal  constituent,  coispriainc  about  W  par  cent  of  the 
thyroxin  molecule. 

l  thyroid  -land  accretes  thyroxin  dally  and  atorea  It  in 
the  colloid  spaces  as  tliyroglobulln  to  be  released  aa  the  body 
needs  It.  I  el**1**  *a  ***■       and  presently  held 

reaponalblo  for  the  storage  of  Iodine,  aj      regulation  of  thw 
Iodine  content  within  the  body*  Plumer  (14)  haa  calculate 
the  dally  requlrerae     t  .yroxi       rmal  Individuals  is  frcai 
Oal     *0  i»>  which  ia  an  equlvalc     0.3  I   ♦  ae  of  Iodine* 
Pluwaer  and  Boothby  (15)  have  placed  I         jyroxln  require- 
nont  at  0.8  to  0.4  BE*         one-half  ereJLns  of  a  preparation 
of        yroid#  conf i  rmirv  to  .  .  .     ireaonta  haa  a 
total  organic  iodine  concentration  of  0»ST 
one  and  one-half  era!  or  0.1  graa  will         »ft  rag*  of 
o»  Means  (16)  haa  conclude  body  neoda  of  0. 

■g.  of  Iodine  pmr   day  for  I     rpoao  of  racking  0.33  ng»  of 
thyroxine  (or  lea-;)  alnco  thla  aaount  la  deatroyed  in  the  body 
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or  excreted  dally.  It  Is  possible  that  t  o  anterior  pitui- 
tary       -ough  it      ,;ence  on  the  thyroid  nay  affect 
the  Iodine  content  Indirect  •       (17)  haa  stated  that 
Iodine  la  eesential  for  *  f  the  hona     :/- 

roxlne,  but  should  be  lde     >d  with  It  merely  aa  a  part  of 
the  whole*  Wata^-n  (1     ■  stated  that  the  thyroli  gland 
apparently  ia  the  only  or. /.an  v      «  capable  of  extracting 
ledlne  from  tha  normal  storing  it.  Curtis 

(19),  in  publish©  I  rmterialt  has  aald  tliat  the  blood  iodine 
and  urinary  iodine  are  valuable  criter    r  deteralning 
thyroid  functl.  n*     The  Iodine  oontc       ;t»1  blood  la 
made  up  of  approximately  two-thirda  orga     i   one- third  i  - 
organic  iodine.  The  Inorganic  Iodine  is  believed  to  be  ln« 
gestod  in  food* 

Myxedema  and  crotinlan  are  two  examples  of  deficiency  of  I 
thyroi d  land  (13)*  Ifymderoa  la  a  chronic  deficiency  oharactc  ■ 
iaed  by  a  low  metabolio  rate*  usually  impaired  mentality  and  an 
increase  in  •eight.  Cretinism  may  be  o     a  hereditary 
endemic  or  sporadic  chronic  disease  which  hae  its  beginning  in 
fetal  life  or  In  infer .oy.  It  ia  oharaatorleod  by  retarded 
bodily  and  usual  y  mental  dovolopaont  (13). 

)  *  a  French  w<     •  has  pon  i  t);eory 

that  endemic  goiter  Is  the  res-,  it  of  a  deficiency  of  iodine.  A 
direct  experimental  proof  of  Chatin's  theory  has  act  bo  n  carried 
out  in  the  United  nteton  of  Amor   •  this  be*> 

lief,      wald  (SO)  has  concluded  I    .lndealo  goiter  is  not 


due  to  a  lack  of  iodlno.  Ilollwig  (21).  of  V?Iehlta»  Kansas*, 
attempted  to  produce  goiter  In  white  rata  by  feeding  a  diet 
poor  In  iodine.  Ha  concluded  tint  Iodine  deficiency  wan  not 
the  essential  oauee  of  go iter  alnce  hia  attempts  to  produce 
goiter  In  white  rata  by  feeding  a  diet  poor  in  Iodine  gava 
negative  results*  Levin,  nenington         llnitg  (28)  fed 
rata  a  diet  low  in  iodine  and  produced  hyperplasia  of  the 
thyroid  gland. 

Little  oonclusive  evidence  haa  bo  n  presented  as  t 
affect  of  iodine  on  the  basal  metabolic  rate  of  oollege  women. 
Most  of  the  reported  work  haa  been  done  on  laboratory  anirmls. 
Mayer  and  Danow  (25)  reported  tiiat     ./roldeotonlaed  rats 
daily  dosages  of  thyroid  from  rats  or  rabbits  fed  6  og.  and 
16  rag.  of  iodine*  reapectiv   ,  Tor  two     .~ee  weeks  caused 
In  the  thyroidectoniaed  rata  an  inereaae  in  Metabolic  at  inula* 
i.  Linton  (29) f  while  studying  human  subjects •  observed  an 
oooaalonal  metabolic  increase  after  iodine  medicatl  i 

Fatson  (in)  haa  stated  t  .at  anatomical  and  functional 
abnoroalltiea  of  t  ■  thyroid      may  be  considered  aa  an 
alteration  of  iodine  Metabolism.  He  haa  stated  there  la  no 
correlation  between  the  baaal  metabolic  rate  and  iodine  tol- 
eranee.  The  Iodine  tolerance  teat  is  the  Maount  of  invested 
Iodine  neoessary  to  produce  saturation  or  urinary  excretion  of 
iodine. 

Contrary  to  the  above  data.  Marine*  eutch.  end  Cipro  (24) 
have  stated  that  the  doange  of  iodine  In  any  form  will  n     Ly 
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eauao  a  roaxinntlon  of  a  normal  c     ion  oC   the  thyroid  if 
hyperplasia  or  enlargomsnt  from  an  Inoronao  in  elenonte  has 
occurred  but  will  rovent  ocourrenoo  of  hyperplasia  in  all 
orders  of  animals       •  Thaaa  workers        jevoral 
•paaiaa  of  fiohf  birds,  and  mammals  including  rata*  galas* 
pigs*  rabbits*  oata»  »    •*  horses*  oattle»  a 

• 
Greenaald  (SO)  wrote  t  at  in  simple  goltor  the  baaal 
metabolic  rata  if  quite  normal.  Thin  statement  was  baaed  on 
his  review  of  literature*   lner  and  chopa  (80)  reported  11 
eases  of  simple  goiter  a   f oun  I  the  basal  Metabolic  rate  to 
vary  between  plua  11  and  minus  87  per  cent  of  the  nomal. 

Boothby  (86)  has  stated  that  In  simple  endemic  coitor  the 
basal  metabolic  rate  nay  be  within  tho  nomal  ranee  but  to 
toward  the  lower  limits.  Further  study  on  tho  significance  of 
the  effeot  of  iodine  on  tho  low  basal  metabolic  rate  will  h  vo 

be  oarr.ed  out  before  correlations  can  be  made* 

Equipment  Used 

In  this  research*  the  baaal  metebelio  rate  was  determined 
by  the  indirect  method  of  calorimetry*  i>ene  Lot-  eta  closed 
circuit  po**tabl  metabolism  apparatus  was  used  throughout  this 
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study.  The  m:bJoct  waa  oonneoted  to  the  apparatus  by 
of  a  rubber  mouthpiece.  Tha  spirometer  ohariber  was  filled 
with  U*  •  P*  medical  oxygen  ***©»  the  oxygon  storage  tank 
attached  to  to  appcratuo.      subject  Inhaled  tha  oxygen 
and  exiiele  i  carbon  dioxide*  Tha  exhaled  air  was  tror.araltted 
through  a  container  of  eoda  line  to  lnaure  complete  aba  rp*» 
tlon  of  tha  carbon  dioxide* 

Care  of 

When  the  apparatus  was  not  in  use*  it  waa  disassembled 
(26)  t  allow  for  ventilatl  •  The  soda  line  waa  taken  from 
t  e  eontalnari  carefully  aproad  •  t  n  an  aluminum  tray*  and 
allowed  to  dry*  loda  line  was  discarded  after  60  consecutive 
basal  metabolism  tests  were  made* 

Procedure  Preliminary  to  Test 

Before  the  subject  was  conneotod  to  the  apparatus*  and 
before  MM  basal  teats  were  begun*  the  apparatus  waa  e  ecked 
for  leaks*  The  spirometer  bell  was  filled  with  oxygon,  the 
kymograph  waa  started*  and  the  rec      pen  placed  in  pooi- 

n.  After  a  one«mlnute  period*  a  60«gra*  weight  was  plaoed 
on  the  spirometer  bell*   lie  weight  was  lifted  at  the  end  of 
the  second  one-minuto  the  kymograph  allowad  t 
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i©  rotating  for  a  thiv    >««ainute  period*  Tiie  presence 
of  a  leak  %  ™   a  rapid  rise     i  olope  of  the  roccrd. 

The  aacapo  of  oxygen  1     cause  t;se  pm  -.«•  perpend 

larly      i  record  for  the  flrat  one-minute  period*  If  no 
leaks  were  present  t  <e  pe  it  one-minute 

level*  When  t     jjoct.  wae  c  apparatus*  loaka 

it  have  occurred  at  Urn  m  uth-pieco     e  lips  were  not 
fit  to  •■  uvor  she  rubber  insert  or  if  the  nose  clamp  was  not 

ht  enough,        see  test  period*  frequent  cheeks  were 
made  to  see  that  leaks  were  not  occurring* 

Procedure  Durinc  Tost 

The  subject  cane  to  the  laboratory  and  was  aeked  to  re- 
main at  bed  r»at    ■  peri     50  minute**    s  roon  was 
kept  aa  free  from  e  ternal  stimulus  as  possible*  and  at  a 
comfortable  temperature*  As  was  reoossaended  by  Means  (1 

cm  was  kept  as  frao  from  the  aprcara.  co  of  a  hospital 

At  the  and  of  the  rest  period*  th«  body  temperature  was 
tai-    rally*  A  ol    1  theraometer  was  used|  normal  devia- 

ns  were  considered*  The  average  figure        normal  body 
tempera turo  was  considered  to  ;.e  j*8*G  degraee  Fahronhr  I  .   'ho 
normal  liml  was  90*8  to  90*0  degrees  alironhelt.  Any  at  ..lent 
with  a  body  temperature  outside  what  ie  o  nsidered  the  normal 
range  waa  not  teste  ■   :«e  re.  was  ta  on  without 
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subject •o  knowledge  for  an  intcrvr     30  aooonda.  The 
respiratory  rote  woo  coopered  wi         vol  reocr 
on  the  kyaogriiph  drun*  Pulae  rote  war.         r  a  30-aecond 
period  then  for  a  ar  50-seoond  period  aa  a  chock  on  the 

firat. 

Two  toata  were  elver,  eooh  doy.    •  first  teat  wee  on 
el  ht  minute  teat*  tho  second  teat  a  six  ctinuto  tor  ■   tie 
teata  were  oelculeted  on  the  boa!  a  of  six  minuter*,  ceiling 
ll£hta  were  turned  out  d       is  test. 

The  aplrcneter  woo  core:  o  t  ita 

ecrapinc  the  aides  of  tie  cunteir.or  durln,  eac  teat  par ic  . 

Temperature  of  the  rooei  woo  obeorwed  before  ond  of  tar 
oooh  teat.  Th  temperature     o  aplrooeter  woa  lofcoo  before 

I  cftor  eooh  eieht  minute  ond  atx  minute  teat  pa:    •    ie 
average  woa  used  for  calculations.  In  thio  al    ad juotaaar ,t 
for  t  •■>  tawporat  irn  woo  unnecessary  alnoe  the  tonporuture  did 
not  chance  one  fla|groo  centigrade.  Tim  ata-dard  c  rrecti 
amounts  to  0*5  oc  of  oxygen  for  each  degree  rioe  '   temper <ture. 

•  barometric  preaauro  In  millimeters  of  m  rcury  woo  re* 
corded  at  the  be       of  eooh  test  period. 

Procedure  After 

Aftor  the  subjoc     bom  given         metebollam 
test*  helcht  end  weight  mecoureziente  aero  node.     ;ht  woo 
recorded  in  kllogremo*  height  In  oentlaetora* 
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Two  cards  were  file         subject,  r.o   oar.' 

i   collected  data  (11      tha  other  card  re- 
corded t.o  hlatory  of  the  o         m  £)• 

i  opcr  lade  r  one  on  tho  data  crds  as  soon  as 
tha  information  woo  clven.  Questions  concern'  o  start  of 
tha  last  ootiva  menstrual  pori  »  bad  and  t  ■ 

of  rlsln.  were  asked  of  tor  tl»  test.    ^  history  card  was 
carefully  oheoked  af tar  each  basal  ne  taboll:*a  tan  •        a- 
tencles  vara  notad  in  this  manner.  Mantel  tests  a  d  scholastic 
records  were  obtained  from  college  reco  di. 

The  medical  record  was  baaed  up        yaical  exanl  alien 
given  I    l  aubjocts  by  the  head     ae  department  of  student 
health* 

organiiatiou  of  ixporimental  Group 

In  choosing  the  subjects  f^r  this  study •  80  girls  were 
asked  to  report  for  a  prelim!  ary  basal  otabolisn  test. 
These  c'rls  were  chosen  from         all*  after  discussing 

study  with  thorn,  and  allowing  them  to  volunteer  for  active 
partial pat'    I  tlie  study.  ?w:>  girl         if  at  this 
residence  hall  asked  to  bo  Included  in  the  study. 

In  an  effort  to  ltoit  variables.       9  a..e»  of  ID 

to  80  years  were  first  chosen.  Most  girl*  in  this  ace  croup 
were  willing  to  report  to  Calvin  ilall  for  one  teat,  but  de- 
clined f     r  participation  In  the  study* 


Pom  1.  1  *fc*  card 

" 

• 
Name 

Date 

1      1 

Barometric  K 

1 

02  Bell  Before 

02  Bell  After 

Room  Temperature 

Outside,  Mean 

Outside,  Range 

PatiehT  teinp» 

Pulse "Rate 

Respiration  Rate 

Height,  cm0 

Weight,  Kg. 

Surface  area 

Calories7hr0  a. 

b. 

ave0 

— 

Calories/2h  hrs0 

Calo/sq.tJo/hro 

Deviation  froni  stand  0 

JDisturblng  factors 

Name 

Date 

1     1 

Date  of  Last  mense  strt. 

1     1 

Days  after  mense" 

Coffee,  cups  per  day 

Cigarettes'  per  day 

Time  to  Bed 

Time  of  rising 

Hours  of  sleep  prev.  nite 

Other  observations 

* 

li 


2.  History  Card 


HISTORY 


Name 
Date 


remanent  Address 
School  Curriculum 


Mental  Tests 
Scholastic  Record 


place  or  Living 


Medical  Record 


Extra  Curricular  Activities: 


Ehiployment:     Yes      No        Where? 


Use  of  Iodized  Salt 


Fish 


Age 


Classification 


Goiter 


Previous  Sicknesses 


Length  of  Kansas  Residence 


Yrs< 


Months , 


Dietary  Habits 
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Two  subjects  v.ero  choson  at 

.s  when  the  study  began  eeane  21  yeara  t 
y  was  oomplst  .   'here  wis  no  limit  on  the  activity 
of  the  girls  participiit   ♦   ■/  "j  effort  was  mode  to  obtain  a 

a  sample  of  tbe  norranl  aver**  o  college  student*  In  the 
preliminary  test  period  girls  were  scheduled  to  arrive  st 
Calvin  Slall  before  class  per    .       student's  class 
schedule  was  carefully  chocked  and  arrangements      te  basal 
teat  made  on  the  day  moat  convenient  for  aha  subject* 

Students  *ere  b>  stleM  (:;om  3)  through  the 

college  post  office  three  days  or  more  before  the  scheduled 
tests  were  tc  take  place*  The  aubj«cta  were  i     tied  tc  3e* 
cure  at  least  e!         f  sic  i  f  rest  in  bed.  Mm 
before  the  test  was  given*  Thoy  were    at  a  light  supper  and 
eat  do  food  (except  water)  after  supper*  Breakfast  was  given 
to  the  subject  after  th*  basal  metabolism  test  had  boon  giv  . 
They  were  asked  not  to  smoke  on  the  morning  of  the  test.  Taxi 
tickets  were  issued  to  eao  partiolpant  so  that  the  subject 
would  not  exert  herself  in  walking      »  laboratory*   w  i 
tests  were  not  give:         •  active  menstrual  po 
were  they  give       .  four  or  five  days  aftor*         tc 
vo  menstrual  period* 

Organisation  for     riaental  Period 

After  a  preliminary  teat  period*  subjects  were  paired  on 


Ifl 


Tom  5*  Directions  for  Haoal  Appo 

1*  Have  at  least  ci^ht  hours  of  aleop  the  .     before  t 
tc  . 

8*  Eat  a  light  aupper* 

t  no  food  (except  wator)  after  auppor*  rx>  not  have 
breakfast* 

4«  Do  not  anoke  on  tho  taoi     before  th«  teat* 

5*  Al       jh  tine  to  droaa  In  the  nomine  ao  that  there 
will  be  no  need  to  hurry* 

6*  Cobjc     ilvln  liall  in  n  tasc  •  tickets  in 

advenoa* 

7.  Breakfaat  will  be  aorved  aftar  the  taa^. 

I    avln,     test  takan  within  f     r  five  daya  a: 
1  laat  manatrual  period*  or  flvo  daya  bafora  aha  no 
period* 

0*  Avoid  hav      a  teat  takan  on  an  examination  day  aven  if 
you  d     faal  excited* 


If  for  aoute  reaaon  you  will  ba  unable  to  keep  your  appointment* 
aae  oall  Miaa        »  an!  a  nee  appointment  will  be  made* 


tho  baaia  of  their  basal  netabollsm  as  neuaurod  in  oalories 
per  square  meter  per  bx  -r.  The  subjeot  wee  asked  to  report 
tlie  student  Ivealth  department  for  a  j  hyaicnl  examlnat' 
na  4).   m  girl  was  asked     o  participate  beoause  of  a 
to  nodular  colter*  The  teat  soluti:    -staining  potassium 
Iodide  and  the  placebos  cental     salt  solution  were  prepared 
by  a  member       iepartevj:     student  health  In  like  quan- 
tity. The  solutions  were  c     ssf  t       •  'um  Iodide  and 
aalt  solutions  ware  placed  bottles.  Eyedroppers 

of  like  dimension  were  given  for  oao:  solution* 

I  member  of  er       was  assigned        roup  re* 
calving  potassium  Iodide  s<      .  The  other  memb<     each 
pair  was  eaaignc     the  group  reoeivlnc  sodium  chloride  so* 
.  No  subject  knew  which  solution  she  was  reoeivi   or 
wit  whom  she  wan  paired*  Kac  to  take 

six  drops  of  her  designated  s         ly  for  seven  days* 
Six  drops  of  tho  teat  solution  were  equivel         m  allli*> 

potassium  iodide*       sal  dosa  .       n  seven 
oonseoutive  days*  was  81  milligrams  of  potassium  Iodide 
6)* 
Ba«al  metabolism  tests  were  run  seven  days*  14  days*  and 
88  daya  after  f  tho  dosage  period*  Menstrual 

periods  were  avoldc  ■ 


9mm  ♦•     DlKMtlQOi  f<  r  ."oMr-na  Roportln     fo»  PfepBiMl 


Pleas*  roport  to 


»  MM  I  of  tho 

DapaLi'twantt  An*  ilftll  (day)  » 

<<tato)  


or  on  (day)  _ 


M 


If  it  Is  impossible  Tor  you  to     ©  thero  At  either  of  t 
•peoiflort  tiraoo  ploaao  notify  Mian  « 


:l 


Form  5.    reotions  for  Iodine  Medication 

1*  "olutlon  hfia  been  prepared  ar.d  preaorlbed  by  rx>ctor 

Head  of  t  v.-mt. 

8.  Keep  eolutiona  in  your  ro<»  at  poor  tonporaturo* 
3.  Your  next  basal  raetabolisa  tost  will  bo  given  after  you 
haw  taken      (no*  of  drops)  eac-i  dn;;»      oe  was  « 
Return  eolutiona  t  t  •  laboratory  the  nomine  of  t 
basal  !•*%« 

. take  Medioatit      morn!      t he  baeal  test. 

.  You  will  b  when  to  be.  lolly  dosacee 

through  tin  collate  poet  office* 

basal  test  will  be  taken  one  weok  after  tjvo  drops  and 
o  basal  test  two  weeks  after  the  drops* 

Sotet  Carefully  follow  directions,  if  you  hawe  any 
ssticns  pl«ase  eall  nisi*  m^mmmmmmmmmmmmm  ftt  yow 
earliest  oonven. 


M 


ox; 


li  '  i  to 


In  the  preliminary  testa  on  il    pis  ranc.'.n£  in  age  ^ro« 
10  to  21  years •  the  moan  banal  not;      rote  was  31*17  cal- 
oriea  par  square  meter  por  hour  wit:  a  range  tvtm  86*88  to 
30*08  calories  pw   square  motor  par  hour  (Table  1)*  This  was 
10  per  oent  bo  lor.  the  standard  of  Boothbj  o  rd  (G)  for 

I  20  to  24  year  age  ranee  sad  It  was  10  per  oent  below  the 
nean  of  34*87  calories  per  square  laotor  per  hour  reported  by 
Shinklt  (87)  In  a  study  of  54  Kansas  eoll  c«  women  between  the 

■  of  17  and  84  years*  Talbot  (80)  few  ml 

varlat  years  of  oi;e  was  from  16  per  oent  above 

15  per   cent  below  tin  average  standard* 

Previous  work  carried  on  by  the  Hortk  Central  states 
Cooperative  Project  over  s  period  of  10  years  and  summarised  by 

.olacn  et  al*  (88)  has  ,  ivon  a  nean  of  33*1  calories  per 
square  metor  pnr  hour  with  a  range  of  means  frost  88*6  to  33*6 
calories  per   squars  neter  per  hour  for  379  Kansas  oollo :-o  woaen 
In  the  age  groups  from  17  be  M  yeara*  Tho  lomr  basal  metab 
lo  rates  obtained  in  this  study  may  be  due  to  a  variation  in 

ate*  aotlvlty#  or  tra      of  subjects*  tihsn  the  subjects 
were  paired  on  the  baals  of  their  basal  metabolic  rates  meas*» 
urod  in  ealories  per   square  meter  por  hour  the  potassium  iodide 


. 

?abl« 

•  I. 

results  of  preliminary  tests  on  the  basal  otabulic 
rate  of  a  group  of  Kansas  ntste  Coll  c»  woraon. 
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lu- 

1 

:      : 

»  Of 

/sq  m/hi 

: 
evlatlon 

fro» 
Bocthby 

f*'  •■•■■,  ^ 

I 

■ 

(*») 

(a)   : 

IE! 

I 

1 

8 

ia 

50.63 

i  m 

-.  '". 

-27.9 

II 

KI 

.87 

-LU9 

-1  . 

III 

19 

?, 

KI 

.  .  : 

-17.9 

-17.9 

11 

KI 

.50 

31.30 

-15.9 

-14.4 

V 

■0 

3 

i 

:  .-•  ~ 

-   . 

-   ..' 

- 

10 

1 

40. 

38.47 

-  0.1 

-10.7 

-  . 

. 

30.74 

I 

19 

7 

MaCi 

72.  ao 

89.04 

-  1.3 

-  .  .0 

II 

|| 

2 

wad 

. 

30. 

-17.0 

-  0.7 

II 

no 

0 

HaCl 

.09 

-1:  . 

19 

3 

Had 

. 

30.78 

-1C.4 

•0 

V 

19 

8 

HaCl 

.19 

31. 

-14.4 

-14.3 

I 

1 

HaCl 

U  ■ 

35.88 

-   . 

-  .  . 

Mtan 

57. 

.60 

~- 

"oa:; 

for  total  group 

.: 

.•51.17 

C4 


group  and  the  sodium  chloride  gr     Id  not  differ  significant* 
ly  froo  eaeh  other* 

sy  Teat 

Pour  of  tha  six  paired  subjects  receiving  potassium 
iodide  showed  an  Increase  In  basal  metabolio  rate,  the  other 
two  members  showed  a  decrease  In  rate  lhcuigh  for  only  one  was 
it  an  appreciable  decrease  (Table  8)*  The  mean  basal  metabolic 
rate  for  this  group  was  86*88  with  a  range  from  86*49  to 
calories  per  square  meter  p^^  h -ur. 

Five  of  the  six  paired  subjects  receiving  sodium  chloride 
showed  a  decrease     alorles  per  square  meter  p9r  hour  during 
this  same  period*  The  mean  calories  or  square  r.otor  per  h 
was  25*79  with  a  range  from  88*06  to  50*29.  The  mean  differ* 
once  between  members  of  the  pairs  in  their  response  to  supple* 
mentation  was  0*0  calories  per  square  meter  per  hour  in  favor 
of  t  e  potassium  iodide  gro-  • 

In  the  group  receiving  sodium  ohlori  *.e»  t2ie  comparison  of 
i  preliminary  test  with  tie  seven  day  test  showed  a  wldw 
range  of  vr lability*  The  lowest  test  wsb  •40*6  per  oent  which 
is  believed  to  be  a  pro-nonntmal  firure  (fl)  f 
ual»  and  the      it  test  was  •4.7*6'  pe**  o«nt  below  the  modi- 
fied Aub  DuBois  standard*  Variability  may  be  due  In  part  to 
age*  activity •  heredity*  and  olinatlo  factors  (4)* 


Table  8*     Results  of  seven-day  tests  on  th  >  basal  rietn  olio 
rate  of  a  group  of  Kansas  State  College  voaer . 
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i 

vrtm 

9                                       • 

4                                                    •> 

e                       * 

*                       • 

- 

• 

t 

:nl/aq 

aviation 

- 

fro» 
-soot 

•• 

1   M 

imnn 

e 

(a)      » 

\    1 

I 

8 

KI 

. 

96*49 

-     . 

-     . 

II 

21 

XX 

.30 

.90 

- 

-     .1 

III 

If 

2 

KI 

.    : 

-12*0 

„'...;'. 

IV 

21 

11 

KI 

60*59 

.35 

•   :).5 

•  9*5 

V 

m 

3 

KI 

• 

48.65 

. 

♦15.9 

VI 

1 

i\  1 

50*13 

•06*0 

-      . 

1MB 


.03 


. 


I 

16 

7 

HaCl 

73*88 

30*89 

. 

-      . 

II 

19 

I 

Nacl 

..   . 

84. 

•33.8 

•3". 

III 

10 

8 

KaCl 

06*03 

.01 

-  7.6 

•37*6 

IV 

19 

3 

Xaci 

49*70 

. 

-      . 

•40*6 

V 

19 

3 

HaCI 

.'. 

-38.4 

-     *4 

9 

ffaci 

.60 

30*16 

-   J.O 

-  .    . 

Mean 

•  30 

:  ...    .. 

Fourteen  Day  Tost 

9  results      -  14  day  tests  on  the  zrouv  receiving 
potassium  iodide  showed  a  decrease  in  the  Mean  basal  metabolic 
rate  tc  £6*15  calories  per  square  meter  p»r  hour  while  on  the 
other  hanl  the  group  receiving  sodium  chloride  cave  evidence 
of  a  rise  in  the  neon  basal  metr     rate  to  32*05  calories 
per  square  meter  per  hour  (?«- lo  3)*  The  neon  difference  bo» 
tween  members  of  pairs  in  basal  metabolic  rate  c lioness  were 
not  signifl  ant*  one  netobor  receiving  potassium  iodide  was 
unubl >  to  report  for  the  14  day  test*  This  nembor  was  a 
senior  student  with  a  full  class  schedule*  and  before  a  eooond 
date  was  mode  for  the  test  the  aoti  e  nonstrual  period  began. 

Twenty  Fight  Day  Test 

In  the  88  day  tost*  the  croup  receiving  potassium  iodide 
showed  a  rise  in  the  basal  metabolic  rato  to  38*90  mean  calories 
per  square  meter  p»r  ho  r,  while  the  group  receiving  sodium 
chloride  gave  evidence  of  a  alight  "     .o  to  33*60  moan  col* 
oriss  T^mr  square  meter  per  hour  (Table  4)*  The  moan  differ* 
once  in  the  basal  metabolic  rate  chances  over  a  83  day  period 
showed  only  1*59  calories  per  square  motor  per  hour  which  was 
in  favor  of  .notes slum  iodide*  thus  there  appeared  to  be  no  real 
difference  La  barvl  motabollo  rate  between  the  group  r  cool  vine 
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Table  3.     Rooulto  of  fourtaen-d*y  toot  basal  notobc 

rate  of  a  c**oup  of  Kanaao  state  College  won©- . 
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43.21 

+1-7.7 

♦14.6 
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56. 
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Table  4. 

Baaultn  of  twer.ty-oicht  day  taats  on  tha  ba»d 
■wtabollc  ra<            a  group  of  Kanaa           f  Colloga 
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for  total  fc3«oup 

56.07 

33.38 

• 

1 

potaaaiun  lodido  and  tho  croup  receiving  sodium  chlorida  af ' 
2 

In  the  r  ola  tl  en  ship  of  Iodine     is  baaal  metabolic  rate, 
Kinkier  (30)  study  irv  50  humans  v     ypothyroidiam  has  stntod 
that  aa  aoon  as  tho  baaal  netabollc  rata  woa  normal  and  tho 
ollnloal  manifestations  of  hypothyroidism  vera  rolieved  the 
blood  asrura  iodine  vaa  Invariably  within  normal  limits,  though 
it  may  hr.vo  boon  considerably  lo        a  aoworo  stages  of 
hypothyroldiaa*  Bosklns  (31)  atr tod  that  high  dogrsoa  of 
functio:*al  dafleioney  can  arise  from  the  lack  of  lodlno.  SSyx- 
sdema  and  erotlnian  are  characterised  by     cmlly  low  rates 
of      I  duotion  or  hypofunoti         ;jyroid  gXarj  • 

roid  a:i-;  iodine  metabolism  are  so  olosoly  re- 
lated, this  further  subatantiatoa  1 t<e  hypothesis  that  sub- 
ollnloal  hypothyroidism*  characterised  by  a  low  baaal  a»tabolio 
ratst  may  bs  dua  to  a  prolonged  deficit  of  the  iodine  atoroa  in 
the  body* 
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Pulse  rates  varied  from  04  to  76  boats  rer  minute  (Table  5) 
with  a  mean  cf  70  in  tho  preliiai  sjsl  7-day  teata  and  a  mean 

of  71  ia  14-day  on  5  83-day  testa*     Th >  range  for  the  pre- 

liminary teat  was  from  64-74 •  the  7-day  test  frosi  60-7G,  tha 
14-day  tost  from  60-74,  ha  2fwday  tost  from  66*76  boats 


. 

Table  5#  variation  i     jo  rat©      twsnty-al£* 
ported  for  Kansas  Stats  Collogs  woaoi .. 
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per  nlnuto*     Aooor<"  Kiaber  ray  (r?   >         *  range  is 

Tsal  for  women  frcsa  10  to  04  yoars  of  age* 

Ik,  B      I v.  ,l«t 

The  members  of  the  group  receiving  potaaaiua  iodide  showed 
little  fluctuation  In         I  with  the  except     f  one 
subjoot  (Tabloa  1.  2,  Z).     This  subject  lost  six  kllocrs»»  of 
weicht  between  tho  preliminary  end  seven-day  tost*     Bg  this 
period*  she  had  restricted  her  diet  aonewhat  in  an  off  rt  to 

ie  weight.  This  subjects  weight  remained  relatively  con» 
str     rmmhiit  the  remainder  of  tJ»o  study.    e  nean  weight 
of  the  pot  as  slues  iodide  group  ranged  froa  l   .   cilograns  in 
the  preliminary  test  to  55*03  -ay  test* 

e  members  of  the  group  recc       dii»  chloride  showed 
littl a  weekly  fluctuation  in  wolght*  The  nean  weight  of  this 
group  ranged  froa  07*18  kilograms  In  tie  preliminary  test  to 
58*31  kilograms  in  the  20*»day  period* 

Dietan  Vedloal  Record 

Records  were  kept  of  food  likes  snd  dislikes*  All  cirla 
stated  they  ate  fish  at  least  once  a  week*       I  of  the 

Is  expressed  a  wide  range  of  food  dislikes*  The  only  food 
dislikes  mentioned  by  more  than  one  girl  were  eabbage  and 
onions*  ,pwo  ^itla  were  positive  they  had  been  receiving 


Iodised  aalt  p:  r  to  thie  etudy.  Ten  irla  were  uncertain 
and  atated  thay  were  auro  that  no  a     waa  raade  In  the 
hocata  I   ureheae  lodliad  aaXt.  Thia  la  correlated  with  tha 
fact  that  Kanaaa  io  G°lter  halt. 

Olrla  on  the  teat  eo     1a  ware  repeatedly  aakad  If  thay 
had  noticed  any  effecta  fro»  tha  aolutlon  thay  were  taking* 
Tha  an  ewer  muat        Jen  wea  that  the  soluf    '  aated  raueh 
like  eater*  and  thay  oou      taate  anyth.V  .         ;>tieo» 
which  say  be  due  to  on  overdoae  of  iodine ,  in  tha  fora  of 
potaaaium  iodide*  ware  n     orted  by  av        paired 
aubjecta« 


81 


The  adninistrat!     pot&ssiin  iodide,  under  ti*o  con- 
dition of  tills  study,  3ms  boan  shown  to  have  at  least  a 
transitory  effeot  in  raising  tha  aoopartttlvely  low  basal 
natabolio  rata  of  a  group  of  Kansas  rtate  College  wonon. 
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AoaomMomatt 

Tha  writor  wlahas  to  oxpraas  her  appreciation  tc  r. 
Abby  U  Ularlatt*  Aaaooiate  Frofeasort  o  partner,  t  of  Food 
Economics  and  nutrition*  Tor  aaalatance  in*  Guidance  in 
preparation  of  this  thosla*  to  Dp*  Robert  R*  Snook*  Acting 
Bead*  repurtnent  f  laiOTt  Healt  ,     la   cooporn    *  and 
to  the  at udanta  who  ao  willingly  eerwed  aa  aubjaota  for  tha 
study. 
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